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1978 BATC CONVENTION. 


The Convention this yesr was held at the Conway Hall, Red Lion Square, London, and 
was attended by nearly 200 members. It was @ very successful affair, and much enjoyed by those who 
participated; and thanks must go to Lewis Elmer, the Committee Member who organised it. 


Many others were involved of course. Mike Crampton helped, the pressganged wives who 
served tea and buns, the exhibitors who came along with their equipment. Among these latter were 
the RSGB and the IBA, as well as Grant Dixon showing SSTV gear, Cyril Chivers with some FSS caption 
scanning equipment, Eric Putt with his pattern generator and Jeffrey Borin with the converted EVR 
machine described in C Q - TV 103. 


Other highlights were a fascinating lecture by Ian Lever on digital television, and 
a discussion session on repeaters, Shown st intervals was 4 recording sent by John Inghem from 
Australia. This was of exceedingly good quality - John phoned our Chairman Don Reid on the morning 
of the Convention to send his good wishes - and to hope thet British amateurs might compile a tape 
to send back in return, It will be difficult to match the quality! 


During the Convention e group of members organised “live” coverage of the events and 
recorded on VTR the lectures and AGM. This was done with e most impressive array of equipment, 
and with what seemed like a vast army of helpers. Brian Summers provided an I.0Q. camera and mon- 
itors, Dave Wilson the vidicon cameras, Jeffrey Borin the vision mixer and SPG, Mike Cox the VTR 
and Trevor Brown the caption equipment. I don't know who provided the microphone! In fact, my 
apologies if I have omitted to credit someone in the above list - but there were so many peoples 


The AGM was held in the main hall from 3 o'clock to 4, and the following is a brief 
resume of the main facts. The minutes in full will be available from the Hon. Secretary if anyone 
wants the whole story. 


Alan Pratt, as Treasurer presented the accounts for 1977/78 (printed on another page 
of this isssue) and showed that the Club wes winancially in s very good state. Whilst the Chsir-— 
man and the meeting thanked Alan for his efforts, it was decided ta give the Committee power to 
inerease the subscription by £1 in 1980 if this proves necessary. It was thought inflation might 
make this useful. 


A telegram was read out by the Chairman, from the Dunstable Downs Group who were un- 
able to attend due to contest activity. They offered their services as B,A.T.C. Contest Organisers 
in the future if this would help the Club. Since the present Contest Organiser was going to leave 
the Committee after the AGM, this offer was treated as a Godsend. 


Elections were held for the new Committee and Trevor Brown, Jeffrey Borin, Graham 
Shirville (representing Dunstable) and Paul Marshall were voted on. Those leaving were Gordon 
Sharpley, Arthur Critchley and Peter Johnson who 911 had personsl reasons for standing down, Chair- 
man Don Reid and Treasurer Alan Pratt both agreed to remain on the Committee but emphasised 
that this was to be their last session, and they would expect to be replaced at the next AGM. The 
Club owes these two a great debt, and we are very lucky to have such herd working men at the top. 
The three retiring Committee Members also deserve our thanks, Gordon ss 6 past Chairman, Arthur 
for his woderful articles (we hope we may still see some) and Peter for organising contests so well. 


TV on the AIR 


Due to the summer holiday there 
are no reports worth printing this time, but 
here are the photos of G5KS colour pictures 
we "forgot" to print in the last issue. 
Sorry! 

They show pictures as received by GUDYP over 
@ path length of 22 Km, 


send your letters and photos 


ATR" 


54 Elkington Road, Yelvertoft, 


Northanpton, NNo 7LU. 


COMPUTOR PICTURES P 


by Grant Dixon G8CGK 


Those members who are interes- 
ted in SSTV and digital circuitry might like 
to know of an accessory board for the micro- 
computer S100 bus which is popular in the 
U.S.A. This board is made by Vector Graphic 

nd marketed by Jade Computer Products of 
California who have recently advertised in 
Britain. Quoting from their catalogue “The 
high résolution Graphic Display Board off- 
ers several, switch selectable, video out- 
puts. In the high resolution mode, 256H x 
256V screen elements are displayed while the 
grey-scale mode provides 120H x 120v screen 
elements with 16 levels of programmable 
grey scale, The board is designed to util- 
ise a standard "Victor Graphic" 8K static 
RAM board as the refesh memory and will in- 
terface to most rasted scan monitors", The 
price is 195 dollars as a kit and 235 doll- 
ars assembled. he price of an 8K board as 
mentioned ranges from about 150 dollars to 
200 dollars depending on the manufacturers 
and the access time of the RAMs used. 

Remember that this is an acc- 


a microprocessor system, It is of 


Note also that the 
TES and i byte is a 
ives a total of 8x 


lue on its own 
to 8 x 1024 


3 bits. This 
i 


g 


8 x bits which is the same size of mem- 
ory as is used in the WS9LVI scan converter 


- 64K bits. 
WARNING - The board may be 


the American scanning standards of 


s & 60 Hz, 


A V l deo Mod U lato r by Trevor Brown G8CJS ex G6AGM/T 


for use with transistorised 7Ocm_ Transvertors. 


This modulator when used in conjunction with a linear transverter can turn it into 
& vision transmitter. It provides negative modulation, and has the dissdvantage of having wiring 
changes made on the transverter but htese are minimal, It does have the advantage that it will 
work with most transverters regardless of the input frequency and also has greater resolution than 
the system of feeding a vision modulated carrier into the input of the transverter as it avoids 
video going through the earlier narrow band width stages. 


My own transverter is an MM 144/432, and on the Tx side has a 2N5946 driving the 
serial which is driven by s 2N5944 and in turn by a 2N6256 which is driven by a BFY90, it is to 
these latter two transistors we apply modulation. This is done by supplying positive modulated 
volts to the collector of the 2N6256 from port A of the modulator instead of the normal 12v supply 
and to the collector of the BFY90 from port B instead of the normal i2v supply. 


Connect your transmitter to the input of the transverter in the normal way, set it 
for full carrier transmission i.e, FM CW. Next adjust the set bias control for about 8v at port 
A. Set the gain control to the middle of its range. Apply iv of video to the input of the mod- 
ulator and observe the picture on your off-air monitoring for final adjustment. 


To locate the components you require to make the changes on the MMi44/432 transverter 
looking at the top of the printed board from the front i.e. the PA Box is on your left at the 
back left edge of the board in a row running left to right over three 220 ohms resistors in front 
of the third one is s 10 ohm resistor which feeds the 2N6256. Disconnect the right-hand end and 
reconnect it to port A immediately to the right of it is another 10 ohms resistor that feeds power 
to the BFY90. Disconnect the right hand end of this also and reconnect it to port B of the mod- 
ulator. It is a good idea to build the modulator on a small printed circuit board of about 
1" x 3" ineluding the vision on-off switch and mount it on 2 solder tags on the right side of the 
PA Box over the top of the 2N6256 there is just about enough room, 


The finished modified transverter runs about 4 watts of power in the vision mode and 
good results have been obtained over path lengths up to sbout 20 miles by~the author. 


Waen the vision off switch is operated the transverter returns to normal operation 
which makes for easy sound idents, 
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A PAL COLOUR PATTERN GENERATOR and SYNC PULSE GENERATOR 


Some preliminary work has been done along the lines indicated at the end of part 4, 
However, work on the Project has had to be postponed for a number of reasons, including a four- 
week absence from the U.K. 


This article will have to be reduced to a series of notes on some of the points 
which have come to light over the last few months, There is however, space for details of the 
Board layout and link diagrams for the Pattern Generaot Board. 


SPG CRYSTAL 


Since the series started it has been discovered that although the 5 MHz oscillator 
does work in the series mode, the correction circuit Eric Putt developed requires a crystal cal- 
ibrated for parallel resonance. If s series mode crystal is used the AOT capacitor has to be in 
the range of 280-330 pf and this swamps the amount of correction available. This does not matter 
if genlock and/or colour locking is not requiréd, but in fact parallel resonant crystals are far 
more common and are svailable ex stock from a number of sources, 


AVAILABILITY OF CRYSTALS 


As the 17.734475 crystal for the pattern board is only available to special order, 
the Club has made a bulk purchase to save members money and time. We have not done the same for 
the 5.000 Maz unit for the SPG, because 5 MHz units are available ex stock (and surplus) from 4 
number of sources, In fact, members may well have a suitable unit already. However, if anyone 
has problems in locating a crystal I wiil de my best to help. 


PATTERN GENERATOR BOARD 


Errata 
Two small points slipped through without correction last time 
CQ-TV i902 
Circuit Diagram Capacitor to left of IC22 is 100 pf. 
Page 2 List of Semiconductors IC€15 should be 7400 


You may also note a few small changes between values on the circuit diagram and 
board layout; non of these are critical, rather the opposite, in fact! 


{tw 

e> tw — 
Fry Sen Aon ons NEL 

a 

SIVA § + 


+ yes ry itsHl ifs 
— — > 


ap 


“S 
tw 
G Yorrygy> 
v 
ow 4) * 
‘ pawwr 
™ 4 
29 s*2 
oot; 


sey 


ry IF S ti 
She sf Ts) maneat 
ro | es 62 S/o vt i tt 21 
= e a 4 4 
* -K 


Sate Gawowsy cro: yt wan i 


\ DdS cog 
A 


Two points which have been noted during development may just cause problems with 
particular power supplies: 


Tne board is not in general sensitive to power reil volts, but the manual 5 volt 
IC reguistors can in fact be in the range of 4.8 - 5,2 v. Both prototypes as it happens work at 


as low as 4.5 volts but at the upper end of the range signs of miscounting in the ring counter 
have been observed, 


This has been traced to some form of modulation of the amplitude out of the buffer 
Ic22 (7400). This appears to depend on the manufacturer involved and can be cleared by decoupl-— 


ing the power pins (14 and 1) with a capacitor of about .001uF. It has to be admitted that 
17 Miz ts rather high for basic TTL. 


The second half of IC9 which generates chequer board from Grille was deliberately 
left without a reset making the phase of the castellation random i.e. dependent on switch on 
timing. 


While testing out an extra board with pulse buffer amps the day that this article 
was weithei, the castellations were observed to go unstable for some reason not yet determined, 
This can soon be overcome by extending the field drive available on pin 2 to pin 6. 


Once the board has been wired (omitting IC23) and checked for faults, it will be 
observed that, with the exception of line drive which is not used, Power, 'e' and pulse outputs 
from the SPG are wired to the corresponding pins on the pattern generator. 


The patterns sre produced by earthing the four control lines (note if none sre 
earthed output is black and burst). 


Full details of the colour lock were given last time, but in brief, once the sub- 
carrier has been set as accurately as possible, for the simple lock feed the 4 fse output from 
pin 32/33 to subegrrier input SPG pin 3 and link 'c' from SPG pin 27 back to SPG locking input 
pin 6, If necessary sdjust the SPG until lock is observed either with a scope or on tv screen, 


A SOLID STATE CAMERA 


A Note by Grant Dixon G8CGK 


What is believed to be the to purswe the matter Tur- 


inted out 
extends well into 


ble 


on sale in tne U.S.A. 


the near infra-red thus in ating ap 


charge-coupled device 


sensor. Thi in e 24 pin DIL use for intruder detsction etc, 


The $= TYPE 453 OSCILLOSCO 


9 


5 


is housed 
package with an optical glass 


actual sensitive area being 4 mm x 3 mm i ie 


giving the usual 4:3 ratio, 


a matrix of 100 x 100 photo 


which are automati Be 

able clock pulses are fed to the &. ae 
The complete camera consists 

of three bosrds. Board i digital 

board using 15 stsndard TTL packag to 


provide the vari ignels, Board 


2 


is the analogue circuits 


the whole 


The writer must emphasise 


built, nor sver 


elements in each enquirie 
the picture is 
picture d 


but it m 


yed through 


st be remembered 
produces a part 


the CCD devic 
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A Versatile Solid State 
iain ae Vision Switch 


The essential element of any video switching operation is the actuel switch element 
itself. The requirements of a good vision switch sre: 
(i) Clean rapid switching action 
(ii) Wide bandwidth 
(iii) Low breakthrough in the off state 
Additionally Lt should be simple, easily interfaced with control circuits and cheap enough to be 


used in large switching matrices. 


The design to be described meets all of these requirements and is to be incorporated 
in a high quality vision mixer design which will (‘“hepefully!) be ready for Convention, A simple 
4 input switcher with inter-field cutting was constructed as a test bed for the vision switch and 


this is iescrived here. The design can be expanded as required, 


The actual switching element is shown in Fig. 7. TR1 and TR3 sre uncritical but 
TR2 must be a fast switching type as shown. In operation several of these units are connected to 
&@ common cutput load resistor and output buffer amplifier. 


OUT PUT 


SWITCH INPUT 


2N2369, 
BSX20 


FIG | BASIC VISION SWITCH ELEMENT 
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It should be noted that if all switch elements are off simultaneously, even for a 
few hundred nanoseconds, there will be a large negative spike on the output which can |= upset 
following circuitry, It is thus undesirable for the switch to be directly connected to mechani- 
cal push buttons and it is designed to be driven from open-collector TTL circuits. The value of 
R6 was chosen such that the switch turns off relatively slowly thus avoiding the negative spikes 
mentioned previously. 


With suitable TTL drives the switch specifications are as follows: 


Bandwidth: flat to greater than 10 MHz 

Diff, Gain & Phase not readily measureable but tests indicate 
that these are negligible 

Switching time approximately 500nS 

Off-state breakthrough Somewhat layout dependent, certainly not worse 
than -54dB at 5 MHz 

Switching disturbance approximately 4OmV positive going. 


The circuit is thus very suitable for high quality systems especially wih inter- 
field cutting. It is not suitable for the video switch in a keying/FX generator since it is not 
fast enough. Although it can be improved for FX use by various modifications and adjustments the 
author feels that this is not worthwhile as slternetive methods sre available which can give 
very fast consistent switching times though at increased cost. 


FOUR WAY SWITCHER 


The unit described (Fig. 2) uses four of the switch elements in a circuit giving 
interfield cutting. The unit was used at the RSGB exhibition at Alexandra Palece where it worked 
perfectly. 


An oscillstor circuit runs at about 30 Hz and is synchronised by field drives if 
interfield cutting is required. Since the unit was only a prototype no protection was provided 
against selection of more than one input simultaneously, The switches are of the momentary 
contact type and could easily be illuminated if desired by using feeds from the corresponding 
flip-flops to drive 1 amp via buffers. 


CONGLUSLON 


This prototype switcher has been used on several occasions and has been found very 
satisfactory and reliable. It is hoped to publish a design for ‘a full scale modular vision mixer, 


Tnois will be adaptable for use as anything from an assignment switcher to a comprehensive mixer 
for a semi-professional studio. 
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FIBRE OPTICS — + mm 


Fibre optics depends on the phenomenon of Total Internal Reflection, or TIR for short. 
To understand this you have to Know something about refraction of light, which is the way light be- 
haves when it pessea from one "medium" (transparent substance) to snother, When light passes from a 
vacuum to water, for example, meeting the surface head-on (normally in optical jargon) it slows down 
from 300 Megametres per second to 7 of that speed. When it emerges from the other side, again normal 
to the surface, it instantly regains its former speed. The fact that this doesn't happen to a bullet 
passing through s target is the difference between Einsteinian (light) and Newtonian (bullet) phys- 
ics. If the light enters the water at an angle, it changes direction, as when a car runs into thick 
mud on one side of it, then slews back onto course on emerging, assuming parallel sides to the wat— 
er tank, The same would happen with glass, perspex etc, See figures 1 and 2, 


There is a simple rule to all this. When 4 ray of light passes Prom 2 less dense to «& 
more densé@ medium, it slews towards the normal line (angie a is greater than angle b), When it pas- 
ses from a more dense to a less dense medium, the reverse happens, Since light acts the same way in 
both directions, we don't have to draw two diagrams; we just indicate what happens with double arr- 
ows. ABC is the entry path, CBA is the exit psth. There is a mathematical relationship between the 
angles a and t which is linked to the densities of the two media concerned, This needn't concern us 
here, but the greater the difference in the two densities, the greater the difference between a & b, 
See figure 3. 


Norma 
a Vacuum (or Air) 
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Now consider the case when a beam of light just manages to enter the water with ‘a' 
most & Pight angle, say ags9°, Then the angle ‘b' will be a critical figure, because in the reve- 
‘se direction the light will just emerge, skimming the surface. 


a 


a 


In fact, this is called the CRITICAL angle. What happens to an emerging beam if 'b"' is 
greater than this critical angle? Obviously, it can't get out, because ‘at would have to be less 
than nothing. So it must either be absorbed (turned into heat energy) or reflected, or a bit of eack 
In practiza it is almost entirely reflected, making s highly efficient mirror, Underwater swimmers 
who can swim deep and look upwards can confirm that a fish's view of the world is a circle of terr- 


estrial objects above it, greatly distorted at the rim, surrounded by a reflected image of the river 
bottom. 


This unexpected mirror effect (TIR) is made use of in prismatic binoculars etc., 
because of its efficiency, but prisms of glass are heavy, end since the invention of vaccuum alum 
inising of glass, it has lost its importance for mirror construction, 


Now consider the case where s beam of light enters the end of a solid glass rod at 
greater than the critical angle. It will be reflected off the upper and lower surfaces alternately 
and will eventually emerge (what's left of it) from the otner end. If you look down the end of a 
real glass rod, holding the other end facing a source of light, the effect is disappointing, Not 
much light gets through, unless the rod is very short; most is absorbed, especially the red ingred- 
jent, sd what do¢és emerge is strongly green in colour. These losses are caused by impurities in the 
glass. Flasties, like perspex, are much more efficient, and light will travel 9 long way down a 
perspet rod, negotiating quite severe curves on the way. The rule of thumb for plastic light-conduit 
is:- the radius of the curve to be negotisted must be more than five times the radius of the: rod. 


Water and other clear, pure, liquids sre very efficient, as might be expected, byt 
being ilquids, sre not of mach practical use. However, the first well-known use of TIR was with 
water. In figure 6, light appears at the point where the water splashes, the whole apparatus being 
operated in the derk, By turning the spperatus with the water outlet upwards and employing high 
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pressure, a "magic" fountain results. 


Lid 


Sm ooth flow, , 

ter. Light > 
ties 
IBC. TIR. Novelty. 
(L = Light source ) 


Fig. 6. 


Rigid light conductors are of limited use; 4 perspex rod light guide is good enough 
for a doctor to examine tonsils, but for stomach, intestines, etc., something very flexible is 
needed, The solution to the problem of making a flexible copper conductor is very simple; divide the 
conductor into a bundle of very thin conductors, and it will carry the same current but will bend 
round corners easily without breaking. With light guides, the solution is the same one, the indiv—- 
idualstrands being referred to as fibres, For most purposes it doésn't matter if these strands touch 
each other, just as the thin wires in a flexible cable are usually bare and the current passes from 
one to the other where they happen to touch. But if the cable is carrying high frequency a.c., these 
contacts cause inefficiency and the individual strands of wire ere enamelled so that each carries 
its own isolated ration of current. Where optical fibres come into molecular contact, the light can 
pass across from one to the other, and although this is often unimportant, except where an outer one 
touches the opaque, black, pvc sheath, it could be vital where each fibre is carrying a different 
message, in the form of modulated light, In this case cross-talk could occur and the messages could 
be mixed up. For this reason, optical fibres sre usually encased in a thin "clad" of another clear 
plastic of slightly lower density, so that TIR still occurs but each fibre carries its own ration of 
light. The best known example of this plastic-in-plastic fibre is "Crofon" marketed in Britain by 
Renk-Kershew. Individual fibres are available in } mm, 1 mm, +} mm dias ete., while flexible bundles 
of 4 mm fibres come in 16, 32, 64 etc. strand ‘cables’. See figure 7. 


Glass or Plastic Rod. 
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Fig Z (o) Frinciple of the Light-Guide. 
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Fig 7 (b) Isolated fibre, typified 
" 
by "Crofon. 
It might be thought that glass with its problems of impurities would be far hehind 
plastics. This is not the case. During the development of germanium diodes, and ister transistors, 
it was necessary to purify this element to the unheard-of standard of one part of impurity in 
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10,000,000,000 parts of the element. It was accomplished by ‘zone-refining' in which a moving micro- 
wave heated zone sweeps the impurities to one end of a long rod of the material. After many repetit— 
ions, the impurities are all at one end of the rod which is cut off and discarded, The method was 

later applied to the element silicon (agein for semiconductor manufacture) and subsequently to glass 
A measure of the progress made in this field is that ten years ago the losses due to impurities in 
the glass optical fibres were quoted in decibels per meter while today they are stated in dB per 

Kilometre. Ironically, the decline in the internal losses has made the losses at the ends relatively 


more importent. If the ends (where the light enters or lesves) sare left rough, loss is by absorbtion 
or scatter; if highly polished to avoid these factors, loss is by reflection, 


All thin fibres are of course made by stretching wide ones, a technique shared with 
hypodermic: needles and seaside rock. 


A bundle of optically isolated fibres such as the Crofon type enables points of light 
to be re-arranged in two dimensions. Using an epoxy resin adhesive (beware of all others) the fibres 
can be cemented into, say, acircle at one end of the cable and, say, a straight line at the other. 
Such techniques are useful in mechanical tv systems, etc. If a very large number of fibres are pack- 
ed closely together into a rectangular frame and polished flat, end the other end (after the fibres 
have been thoroughly jumbled) dealt with in the same way, the cable (usually ss short as possible) 
becomes a coder/decoder. A negative placed on one surface with a light behind it will produce a 
jumbled positive print at the other. By placing the device accurately on the print the meaningless 
image reappears as the original picture found on the negative. 


It is possible to buy (at a price) solid arrangements of glass fibres welded in per- 
fectly parallel formation. Such devices can eliminate reflected light from CRO screens, or, if all 
the fibres are tapered towards one end, produce enlarged or diminished images. 


A more recent development in fibres of the plastic type is one in which the usual 

arrangement of a higher density core surrounded by an isolating lower density ‘clad' is replaced 

by one in which the density decreases steadily from the centre of the fibre towards the circumfer- 
ence. Light in such fibres travels along, not in zigzag fashion, but in a sort of sine-wave. As @ 
result, phase shift in tne light is reduced (important when using laser as opposed to ordinary in- 
coherent light) and in addition it acts as a tiny lens, producing a little image in space at one 
end, of sny object placed near the other end. Naturally, a single fibre is used for this trick, to 
avoid multiple images. This fibre is marketed by Nippon Electric under the title "Selfoc", 


The immediate promise of fibre-optics is in the field of telephone and tv cables. 
Immune to 221 mains hum and high frequency electrical interference and in a sealed tube buried below 
ground level, immune to interference by light, each fibre can carry, on 4 different laser frequency 
or sub-carriar, thousands of telephone calls or dozens of tv programmes, without danger of any crose 
talk. The stumbling block is the sophisticated trensmitting and receiving apparatus, not the fibre 
optics themselves which have already reached a high state of perfection. 


The British 


ELIGIBLE ENTRANTS 


SECTIONS 


CONTEST EXCHANGE 


SCORING 


CONTEST LOG 


ENTRIES 
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Amateur Television Glub UK SSTV Contest. 


The 9th and 10th December 197 
The 3.5 MHz and 144.00 wH2 Bands only. 


19.00 to 23.00 on Saturday 9th December on both bands. 
7.00 to 11.00 on Sunday 10th December on 3.5 MHz Band. 
9.00 to 13.00 on Sunday 10th December on 144.00 MHz Band, 

Contacts via OSCAR will also count. 


All entrants must participate in the contest from a UK location. 


Section A, Stations both transmitting and receiving SSTV, 
Section B. Stations only logging SSTV signals. 


The Contest Exchange shall consist of the Callsign, Signal report (RST), 
Serial number, QR4 Locator or QTH. (Of these the last three shall be 
exchanged in video only. If the location is given in sound then it must be 
given given in a form different from that given by video eg video Didcot is 
in Sound 10 miles South of Oxford). Serial numbers shall commence at 001 
and advance by 1 during the duration of the contest, Only one contact with 
each station will count for points. 


Section A, 
5 points per station contacted on the 3.5 MHz band, 


10 points per station contacted on the 144.90 MHz band. 
25 points per station contacted vis OSCAR, 


Section B, 
As above for each station logged. 


The Contest Entry Log must give the following information: Date, Time, 
Band, Callsign received, Report and Serial No, sént, Report and Serial 
No. received, QRA Locator/QTH received, Points claimed and Final Score, 


All entries should be postmarked not Ilster than the 1st January 1977 and 


should be sent to Mr P. A. Johnson GSEIM at 13, Birch Park, Uxbridge Rd., 
Hatch End, Middlesex, Entries will not be returned, 


Each entry should be accompanied by a brief description of the stution 
together wita details of the callsign used, the QRA locator and QTH locat— 
ions a5 transmitted on sound and vision together with any other ralevunt 
information, Stations entering the contest may only operate fram one 


location for contest contacts. Stations wha confirm their video message 
contents by sound will render themselves liable to disqusalificution, 
Results of the Contest will be published in C Q - T V as soon as is 
practicable, 


Recommended frequencies are 3.730 = 5Kes and 144.23 + 5kes and vin OSCAR. 


errata. 


The following minor errors appeared in {| = 


© Q- TV No 103, and are listed here, 
so that members may correct their copies 
of the journal. 


EVR Players 


Fig 2 220uF and 680uF capacitors should 

be 220pf and 680pf respectively. 

p2? para 2 “shortened” should read 
"shorted", 

p22 para 1 “does not seem to hard" 
should read "does not seem 
too hard", 

Hand Held 10 Giz Transceiver 

p39 The coarse tune screw is shown 

correctly but it would make a lot more 

sense if it were mounted on the opposite 

side of the W616 guide in order that 

the tuning may be done from the outside 

of the transceiver instead of being 

preset from the inside. 


Feedback 
pi9 two of the resistors values were 


omitted; TR3s base resistor is 100 K 
and its collector resistor 1K. Also, 
all the electrolytics are back to front. 


A Case for FM Vision on 23 om to 24 GHz 
p23 TAA661 pin 12 should connect to 


junction of 15 pf and the tuned cct. 
Pin 2 should have a 10 nf capacitor to 
eartk, The circuit will not work with- 
out these connections, , 
Further, Gary G4CRJ points out that it 
would work mech better with the foll- 
owing modifications. The band-width is 
increased, and the output is increased, 
Inductive connection is more stable, 
the 330 ohm at pin 14 assists in keep- 
ing the device stable. 
L1 tuned LF of centre frequency 
L2 tuned EF of centre frequency 
Pin 1 is de high internal collector 
junction, feeding the e/f on pin 
14. 
Pin 1 de-emphasis not connected, this 
pin may also be used as an output 
awoiding the e/f output on pin 14. In 
this case the 10 uF tant. on the out- 
put is not required. 


4F 
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letters to 
the editor 


I must let you know about our 
repeater - "VK5RTV REPEATER" now comes 
up on screen every five minutes 

The eali-sign generator is the 
latest inclusion being added by John, 
VKSKG a couple of weeks ago. It is handy 
in 2 way because it gives a peak white 
reference signal and also lets you know 
you are picking up the repeated signal 
and not a beeak-through of your om. I 
would recommend that more people try 
this mode of operation especially if the 
repeater can be located in a suitable 
position. It means a lot more people can 
have more contacts instead of searching 
madly with beams to find a contact. Ours 
has been going for six months with the 
only fault being loss of mains supply, 
and has not ended up as the two metre 
repeaters have.As you will have many 
more viewers every time you come on one 
tends to spend more time on the presen- 
tation of the wideo whether it be just 
& caption, or a pan round the shack, 

The general mode of operation 
over here is for one to go on the rep- 
eater and the other to come back to him 
on 53.5 MHz, or if more than one is be- 
ing contaeted, take it in turns on 53.5 

73s for now, from 
Maitland Lane VK5A0 
South Australia. 


Dear Sir, 

Just a little note from Jersey 
c.I. fort Q@-TY. 

GJSORH is now operational on 
70 cms with 80 watts of video. Using a 
basic T/W Communicator (without invertor 
and Rx) driving a Varactor Tripler 
driving a QQV03-20A modulated by EF184, 
6CH6, ESSCC, into a Linear Amp. 

The Antennae at present is a 
MEM46, and pictures of noise free qual- 
ity have been received by GJGEZA and 
weak sync has been copied by F2LQ over 
140 Kms under bad propagation. 

The camera is a Shibaden widi- 


Te ele ond 
‘, 

lope output elage 

Tat, 

Tune To ceyeck 

\F Geequeney 


con type, with Sony monitors, etc. 
And just for members who re- 

ceive C Q-T V and do not operate 

because they think amateur ty is exp- 

ensive and diffieult to mild, I milt 

my Tx in three days, with modulator 

and PSU}! 

73 de 

Geoff Brown GJSORH 

St. Saviour 

Jersey, C.I. 


Dear Sir, 

I was prompted by Peter John- 
son's remarks in C Q - T V Wo 103 about 
repeaters to put pen to paper on this 
topis. 

Although an enthusiastiv atver 
with most of the gear to get on the air 
I have been so far inhibited by the 
lack of a proper shack --- who wants to 
look at pictures of bare rafters! Also 
the number of potential tv contaets is 
a bit limited, even allowing for my 
good site and 68-element beam, These 
facts haven't exactly been an incentive 
and I'm sure this also applies to oth- 
ers who may feel the investment to 
provide an atv station cannot be just- 
ified. But I'm nearly there... ... the 
shack's on the stocks and the transm- 
itter is almost ready. 

However per capita of amateur 
radio population, this Central Seotland 
belt must heve a fairly high ratio of 
aty'ers many of whom cannot work each 
other for geographical reasons, It 
seems to me that Peter's ideas of atv 
repeaters combined with microwave links 
could provide a potential solution. 
ATV Repeaters are not new of course as 
the Australian and American enthusiasts 
have ably demonstrated, but used in 
eonjunction with links is an interest- 
ing twist that I haven't heard of be- 
fore. I like it! 

There appear to be three main 
pockets of tv activity in the area, 
Glasgow, Edinburgh and apparently, 
Ayrshire has a hard core of enthustasts 
too. Unfortunately although atv picture 
es can be exchanged between Glasgow and 
Edinburgh, activity is spasmodie since 
there is a lack of incentive to trans- 
mit. It seems to me that a repeater 
situated on Fenwick Moor for example 
could receive from and transmit to 
Ayrshire and Renfrewshire stations, 
and also vis a microwave link to say 
Blackhill where it could form one input 
to a 2} cm aty repeater normally acce- 
ssible to stations in the Glasgow and 
Edinburgh areas, 

Obviously this oversimplifies 
matters somewhat, as the link would 
need to be at least half duplex to all- 
ow picture exchange in both directions 
and what about the sound? Well perhaps 
intercarrier sound would be the answer 
or 2 metres, Not insoluble I'm sure, 

One other feature which would 
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be worthwhile would be to have repeater Dear Sir, Dear Sir, 

outputs in the 70 cm band, so that tv B.A.T.C. is run for its members As a member of B.A.T.C. I 
sets used by many of the general public by its Committee BUT the members rarely would like to publicise the local 
could receivé the pictures without any seem to read or hear what matters the slow-scan activity on 2 m FM. 
modification, Hopefully this could pro=- Committee consider on their behslf, nor Several locals and myself 
vide a good publicity medium for aty. the astions taken, emcept perhaps that run slow scan on S22, Sunday eve- 
A simple Yagi pointed the same way as 3B.A.T.C. will have a stand at Alexandra nings at 2200 GMT, We use beams 
the domestic aerial would receive all Palace or Leicester; so often it is only and high power and have fair 

the stations active, assuming the tuner sfter the event has taken place, within coverage over a sixty mile radius 


goes low enough! reasonable visiting/driving distance from Berkshire under flat conditi 

This kind of thing only becomes that one learns that B.A.T.C, had a ons. Having used slow scan on EP 
worthwhile if care and attention is stand at it, and 2 m SSB we have found results 
paid to visual presentation of the mat- I picked up a May copy of the far superior on two metres FM, 
erial, so that the casual viewer is not BARTG NEWSLETTER at the last RSGB Exhib- provided the deviation is kept 
subjected to wild shots of the shack as ition and draw your attention to the down to the same level as fone. 
the next shot is lined up. "Notes from the Secretary" followed by Anyone in range is wel- 

So it would provide an incentive "Committee Meeting 23 April" listing come to join in, we do try and 
not only to bhild atv equipment, but “Amongst items discussed were some 15 leave breaks between overs for 
also to operate it with style. Look. separate matters and the action taken that reason, 
what happened when 2 metre repeaters by the Committee on most of them and/or P. D. Rhys G4FXB 
were introduced-- they certainly pro- the present position". - Newbury, Berks. 
vided motivation for 2 m operation for Personally I would find such 


people who had never previously trid it.information of great interest especially 

I would be interested to receive so far as SSTY is concerned; I can keep 
any reaction from the established ama- up to date with over-the-air information 
teur tv operators in the region, both on the 10 - 80 m bands but not on 2m 
for and against such an idea, Also from beyond its normal range eg conditions 
anyone else who is interested, Sure it have to be "good" to work GSCGK even 
would cost money, but it could really with stacked 6 el 2 m quads at 68 ft. 
open up new scope for aty in Seotland. 


Dear Sir, 

I was very glad to read 
inC Q-T VY, in Mr Brown's art- 
icle, that the beginner may be 
catered for in the near future, 
It has always seemed to me that 
most articles have a very limited 
field - coloured atv or sstv is 


Youre sincere Richard Thurlow G3¥W 

Norrie enn GM4BvU Wimblington only Se h--1 affeirl 

3 Townhill Road Cambs, sO surprises me that 

Earnock Estate with all this technical gen, 

Hamilton nobody has produced a CQ TV SSTV 

ML3 9UX Editor's Note: we would be most inter- Monitor complete with boards that 
ested to hear the views of some other stands a fair chance of success, 
members on this subject, After some of the gen printed, 


A GUIDE TO 


AMATEUR TELEVISION 


Chapters on RECEIVING, TRANSMITTING, MONITORS, PICTURE SOURCES, COLOUR, RECORDING, 
SLOW SCAN TV together with details of Licences, history of B.A.T.C. and a 
list of other recommended books, 


PRACTICAL HELP FROM PRACTICAL AUTHORS. 


WRITTEN COMPLETELY BY B.A.T.C. MEMBERS. 


Send your order to: 
B.A.T.C. Publications 
64 Showell Lane 
Penn 


NOW IN ITS SECOND EDITION 


PRICE £1.50 post paid 


Wolverhampton {£2.00 to non-members) 
Staffordshire. 


this should be dead easy. I feel that 
most bods start at the beginning and 
progress from there, 

An article on the popular 5FP7 
tube explaining the uses of the various 
grids (grid or cathode modulation ete) 
and the possible voltages required on 
these grids would be useful. A glanee 
at the published books show very large 
differences. 

I have a MK Products monitor made 
with considerable aid from the producer 
and have modified the demodulator from 
the original slope detection to the 
pulse counting circuit of W6MXV (73 mag 
and this made a superb difference to 
the detail when first connected - but 
produced a negative picture. (MK is grid 
modulated, W6MXV cathode), This led to 
some messing about with grid volts, and 
now produces a good picture - but would 
be even better if I could turn up the 
gain/contrast, as this gives better 
grey detail, but flares out the whites. 
I would be pleased to have any suggest- 
ions on this problem, as I am more of 
a plodder than a technical bod. 

However I do appreciate the work 
put in by all, and in no way wish to 
detract from the credit due to them; 

I just feel that it is very hard to get 
started without the assistance of a 
degree, or work at some electronics 
firm. I am sure many more would rally 
round if more gen were available. 

Tom Telfer GMSJFE 

Deanview 

Wilton Dean 

Hawick 

Rox. 


club sales 


It haa been decided by the commit- 


tee that in future all orders for Club 
Sales should be accompanied by a proof 
of membership of BATC, 

This proof is to take the form of 
the name and address of the member CUT 
FROM THE ENVELOPE CONTAINING THE MOST 
RECENT ISSUE OF C Q-T VY. 

This decision was made to ensure 
that only members of the Club benefit 
from the low prices of Club Sales. To 
this effect, in future the envelopes 
used for C Q - T V-will carry the num- 
ber of the issue, and carefull note will 
be made by the Club Sales Officer that 
each order is accompanied by the most 
recent envelope. 

Please co-operate with this new 
acheme, which has been devised to make 
sure the Club's limited funds are used 
for the good of its members only. 


two photos of a scan converter for 
sstv by G3LPB 


finances 


On the next two pages are printed 
the accounts for the Club for the 
year ended 31st December 1977, «as 
referred to in the report on the Con- 
vention on page 2. 
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THE BRITISH AMATEUR TELEVISION CLUB 


Statement of Accounts for the year ended 31st December 1977 
GENERAL ACCOUNT 


Yr ended 31.12.77 Yr ended 31.12.76 
INCOME 
Entry Fees 38.00 - 
Subscriptions: Current 1632.25 7403 
Arrears 32.40 10 
donations 10.60 22 
Sales of CQIV 263.32 107 
Advertising Income 70.00 12 
Luilding Society Interest 116.64 2163.21 92 1646 
Sales of SSTV Booklets 73.0 
Sales of Am Tv Books 1070. 
ecg 
Less Costs 745. 398.37 45 
Surplus on SSTV Convention 20.25 21 
2581.83 1712 
EXPENDITURE 
CQIV Printing: 4 issues 907.23 828 
Postages & Envelopes 374.48 371 
1282.4 1199 
General Postages & Stationery 234.63 120 
RSGB Affiliation Fee 3.25 3 
Meeting Expenses 0.00 58 
Depreciation Office Equipment 7.00 1526.29 ] 1389 
SURPLUS for the year 1055.54 323 
TRADING ACCOUNT 
Sales of Equipment 898.70 521 
Less Cost: Stock 1.1.77 396.66 259 
Purchased 794.10 593 
1190.76 852 
Stock 31.12.77 379.7% 871.02 397 


SURPLUS for the year 87.68 
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THE BRITISH AMATEUR TELEVISION CLUB 


BALANCE SHEET at 3ist 1 
Yr_ended_ 31.12.77 Yr_ended 31.12.76 
RESOURCES of the CLUB 
Accvmulated Fund: 
Balance at 1st January 1977 1764.37 1275 
General Account Surplus 1055.54 323 
Trading Account Surplus 87.68 1143.22 66 389 
Balance at 31st December 1977 2907.55 1764 
——_— =—_ 
Represented by - 
FIXED ASSETS 
Office Equipment at 1.1.77 34.00 
Lesé depreciation 7.00 27.00 34 
CURRENT ASSETS 
Stocks: Trading 379.74 397 
CQTV Magazines 35.13 40 
Am Tv Booklets 163.75 x 
SSTV Booklets 10.00 25 
Stationery 237.0 _& 
826.12 531 
Debtors 0.00 wD 
Balance with Bankers $10.30 187 
Balance with tiro Account 112.15 67 
Belance with Building Society 2402.68 1786 
3951.25 2601 


Less CURRENT LIABILITIES 


Creditors 427.68 537 
fubscriptions paid in advance C43.04 334 
72 874 
NET CURRENT ASSETS 2880.53 1730 
2907.53 1744 


The above Palance Sheet at 31st December 1977, together with the Trading 
and General Accounts for the year ended on that date, are in accordance with the 
books of the Club as produced to we and, co the best of my knowledge and belief, 
shows a true and fair view of the position of tie Club at 31st December 1977 and 
of the results for the year. 


d.R. Gregory 
Chartered Accountant 


BRIGG. 3rd May 1978 


Adverts 


ADVERTISING RATES 

Back page £15 
Inside page €12 
Half page £6 


Small ada 10p per line (free to members 
of B.A.T.C.) 


2h 


that the picture is only about 1" wide, 
I must obviously suspect the Scan Coil 
Assembly and would be pleased to hear 
of a source of one which is known to be 
working. 

Alistair Storey G8JTI 

13 West Crescent 

MATLOCK 

Derby 

DE4 3LB 


FOR SALE 

Slow scan flying spot scanner(ex G3LPB) 
of the type that is stood in front of a 
monitor screen, 
WANTED a small video monitor as the 


Advertisements are inserted in C Q - T V display for a VU. 


on the understanding that advertisers 
comply with the law and accept respon- 
sibility for their wording. They mst 
also undertake to reply to anyone who 
encloses a stamped addressed envelope 
with their enquiry. 


B.A.T.C + Registry exists to 
help members of the Club who have equ- 
ipment for disposal or who wish to 
purchase some specific item. Send a 
list of your "wants" and "disposals" 

to the address inside the front cover 
of this issue and during the six months 
for which your application ia valid, 
the Registry will attempt to pat you 
in touch with someone who will sell you 
your needs or buy your surplus. A 
8.a.e. would be appreciated when using 
this service, 


B.A.T.C. possessea a Marconi Sideband 
Analyser which has been donated to the 
Club, If anyone wishes to make use of 
this equipment, could they contact Ian 
Waters at 39 Stow Road, Stow-cum-Quy, 
Cambridge, They will need to provide 
their own transport. 


WANTED 

SSTV Monitor, either Venus or Robct or 
very good home-brew, 

SSTV Camera, home-brew or commercial. 


CCTV Camera, cheap, with or without lens Monitor, Pye 14" precision type 


Phil Johnson GJ8KNV 
Mon Repos 

Fauvie 

Grouville 

Jersey. 


WANTED 

A circuit diagram of the Wesgrove type 
VTR 850 recorder. This machine is a 405 
line type, fixed head and reel to reel, 
I believe they were sold as kits in the 
early sixties, 

Michael Gowers 

19 Albert Road 

Braintree 

Essex 


us 
I have completed work on the WGMKV sstv 
monitor and all seems in order except 


Terry Weatherley G3#DI 
16 Beverly Court 
Carlton Colville 
Lowestoft 

Suffolk 


WANTED 

"Rigonda" tv and tube either working 
or not. 

Also circuit for above, 

Any other small portable tv considered, 
good price paid. 

P. J. Parker G8CkK¥ 

10 Bridge Way 

Shawbury 

Shrewsbury. 


WANTED 

Any slow scan monitor and camera 
Tom Telfer 

‘Deanview 

Wilton Dean 

Hawick 

Rox. 


FOR SALE 
Lenses for Pye Mk.3 camera £5 - £8 each 


Pye Mk.3 camera, CCU, PSU, monitor, 

lens etc, needs working on £25 

SPG, Type W661, transistorised 6251 

with handbook & spares £20 

Pye Mk.5 camera, CCU, PSU, control pnl, 

lenses, spares £60 

£10 
Monitor, Pye Mk.3 style £ 
Mixer, Pye Mk.3 style, 3-way cut/fade 
valve, £5 
Rx. 405 VHF type sound & vision out- 
puts, two for £10 

Spare parts for most Image Orthicon 

cameras available, please enquire. 

VDA, 1 in, 4 out, valve £3 

PDA, 1 in, 7 out, transistor £5 

4k" monotor, transistor, tube missing 
only £15 

Colour Monotors, from £45 

Dichroic colour light splitter for 

colour camera, RGB & lum, in die cast 

case. £50 

Please phone for details; 

B. Summers G8GQS 

Gainsgorough (0427) 3940 evenings. 


I would want up to £20. 


WANTED 

Information or service manual for an 
EMO 26" VHF/UHF PAL colour ty. This set 
is of French manufacture and info. and 
spares are hard to come by. 

Cliff Dykes 

17 Aysgarth Court 

Sutton Common Road 

Sutton 

Surrey. 


c cE 

SFP7a £5 plus carriage, Scan Coils sui- 

table for 5FP7, £1 plus carriage, 3 sets 

focus coils suitable for 5¥FP7. 

Filters suitable for 5FP7, HiVoltage ca- 

pacitors and much more, 

Will be sent from the Midlands, but firat 

contact G3LPB at 1, Silverdale Road, 
Falmouth, Cornwall, TR11 4HW 

Sent only to G, GW or GM due to anags of 

customs etc, 


FOR SALE 

Philips EL6000 vidicon camera, working, 

with lens. From £25 - £40 

1" vidicon tubes from £6 

3BP1 crt £3 

Akai M6 stereo tape recorder 2 speed, 

3 track £25 

Selection of DTL ICs offers, 

National RQ212S hand-held cassette 

recorder £25 

Reslo Mic CR2/H with gooseneck & switch 
£12 

10-turn 50K pots with dials 

J. West CMBCIW 

16 Penders Lane 

Falkirk 

Scotland 

Tel. 0324 26367 


£1 each. 


WANTED 

Monoscope tube Type 2F21 or equivalent, 
for Marcomi 38D617B Monoscope. 

Please contact 

Mark Killingback 

2, Danby Close 

Norwich 

NR4 6RH 

Tel 0603 55264 


FOR SALE 

Pro fessional 17" colour monitor. 
CRT OK, with PSU & Handbook, 
First reasonable offer secures. 
Buyer collects. 

Tel; Newbury (0635) 40464 


FOR SALE 

Hitachi 77354 Vidicon tube, ex-industre 
ial camera, condition unknown, but was 
working when last in a camera, 

£4 buyer collects, 

A. M. Hughes 

‘7 Woodside Ave,, 

Weston Green, 

Esher 

Surrey. 
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CLUB SALES 


PRICE POST & PACKING 
& a es yy Leddicon £82 nil 
CRETE SE Port E.M.I. Ebitron £28.00 nil 
=" 9831 EMI. Amateur grade £11,900 nil 
4" P849 English Electric Amateur grade £12.00 nil 
1" 9577 E.M.I. Amateur grade £11,00 nil 
1“ 9728 E.M.I. Amateur grade £11.00 nil 
$" 9565 E.M.I. Image Orthicon £10 for two, buyer collects 
Coils 1" B.A.T.C. coils (limited no of ex-industrial @ £6 + 54p) £11.50 5up 
§" E.M,I. colls £11.50 5up 
Paxolin sockets for 1" or =" vidicons 32 8p 
C mount for lens £2,00 10p 
Lapel badges «40 8p 
Adnesive badges 215 8p 
B.A.T.C, headed note paper and envelopes (50 sheets) £1.75 
Reporting charts : a 6 8p 
EEY Camera chart £1.65 30p 
B.A.T.C, Test Card 250 10p 
Film strips of past C Q - T Vs (10 issues per strip) £1.20 10p 
Windscreen stickers - 6 8p 
© Q@- T V SPS printed circuit board ready drilled £ 3.00 10p 
€ Q- TV SPG Genlock Unit printed circuit board ready drilled £ 3,00 10p 


Rapidly increasing postal charges have compelled us to quote the above post and packing 
charges, Will overseas members please ask for a quotation before sending cash. Obviously, for 
small items such as lapel badges, adhesive emblems, windscreen stickers e,t,c., one can send 
several items for the same price as one - please try and estimete the right amount. Our thenks 
go to those members who estimate on the high side and suggést that any balance can be put to 
Club funds, 

Please send your orders to C.G,Dixon (B.A.T.C. Club Sales) 


Kyrles Cross 

Peterstow 

Ross on Wye 

Herefordshire, 
PROJECT 100 printed circuit boards at £4.00 each are available from Tom Mitchel at 
30 Old Farm Close, Hounslow, Middlesex. Suitable Xtals are also stocked, at £2.60, 
Please order these items direct from Tom Mitchel; however a small stock is held by 
Club Sales for the benefit of members who wish to order other items at the same time. 


PUBLICATIONS 


This 18 a sepsrate department of the Club, do not send orders for publications to Club Sales, send 
orders to B,A.T.C. Publications 

64 Showell Lane 

Penn, Wolverhampton 

West Midlands, 


Slow Sean Television by B.J.sArnold G3RHI published by B.A.T.C. 2nd edition 35p + Sp p&p 


4 Guide to Amateur Television published by B.A.T.C, price (post paid) £1.50 to members and 
£2.00 to non members. Overseas postage rates on request. 


Slow Scan Television Handbook go61q out 


CQ-TV BACK ISSUES. The following issues are at present in stock: Nos. 68, 69, 73, 76, 77, 79, 
82, 83, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, onwards. The stocks of some are 
very low and will soon run out. They are: Nos. 73, 76, 79, 83, and &6, Back issues cost 
50p each for Nos. 93 onwards and 25p prior to v4. Keturn postage silowsnce would be appreciated. 
Any article which hes sppesred in the journal can be supplied in photo-copy form at 5p per sheet. 
Payment for this service should be in postage stamps. A list of all the main articles which have 
appesred in CQ-TV giving details of how many sheets are needed to reproduce it is available for 
4Op (preferably in UK postage stamps) plus a large (9" x 4") s.a.e. 


PLEASE NOTE THIS LIST CANCELS ALL OTHERS. 


Printed hy Photoset 1 itha Lid., Depot Road, Epsom, Surrey 


TV. CHARACTER GENERATOR 


The Crofton character generator 
has been designed to produce 
upper case alpha, numerics and 
sundry symbols. The standard 
keyboard having 60 keys. The 
equipment will lock toa 
standard mixed sync source 

and provide a composite output 
of 1.4v p-p into 75 ohms. 


The standard format provides 3 pages of 16 characters by eight lines. Page select is by 
simple rotary switch. 


This inexpensive instrument will find many applications within the video field for both 
the professional and semi professional user. Price on application. 


The Crofton PCB Service 


The Crofton P.C.B. service has been set up to offer 
a service to both the small and medium sized 
electronics company. 

Being fully aware of the pressures on most 
engineers today, we have-set up a specialist 
operation capable of producing P.C.B. designs 

and boards from the most scanty information. 
You give us the circuit and we will do the rest. 
Whether you want high quality or low price 
commercial boards we can offer you a competitive 
service. Prototypes can normally be provided 
within 2—3 days from receipt of artwork. 

So next time you're in the market for this type of 
service just give us a ring. 


CROFTON 
ELECTRONICS LTD 


35 Grosvenor Road, Twickenham, Middlesex. Telephone: 01-891 1923 


